Currently, little is known about the prevalence of mental disorders in athletes. This study aims to investigate Australian elite athletes' symptoms of general psychological distress and common mental disorders.
Introduction
The prevalence of mental disorders is greatest among younger people, with one-quarter of 16-34 yearolds meeting clinical criteria for one or more disorders. 1 These disorders include depression (characterised by low mood), generalised anxiety disorder (persistent worrying), social anxiety disorder (fear of social situations), panic disorder (presence and fear of panic attacks), and eating disorder (dysfunctional eating behaviours). However, despite most elite athletes falling within the younger age categories, and the potential for sport-related factors to influence vulnerability to mental health problems, little is known about the prevalence of symptoms of mental disorders within this group. 2 The limited data available suggests that elite athletes may experience mental disorders such as depression, at a broadly similar rate to the general community. For example, a study of US college athletes (n = 257) found that 19.2% of male and 25.6% of female athletes surveyed reported elevated symptoms of depression. 3 Community-based studies have yielded similar prevalence levels of 29.2%
in a community sample of young people (18-25 years), 4 and 38.5% (male = 33.2%, female = 41.3%)
in a college student sample (95% aged [18] [19] [20] [21] [22] [23] [24] [25] . 5 Moreover, research on French elite athletes found a 6-month prevalence rate of 6.0% (male = 5.2%, female = 7.5%) for generalised anxiety disorder (GAD) in athletes. 6 Given their inherently high levels of physical activity and the putative link between exercise and positive mental health, 7 it is possible that athletes have lower rates of certain mental disorders such as depression than general community members. However, currently there is insufficient evidence to support this hypothesis, 8 and the prevalence of mental disorders remains under debate. 9 Conversely, it is plausible that a number of factors specific to elite athletes could increase their susceptibility to certain mental disorders. These include relocating for sport (especially for younger elite athletes), 10 exposure to sport-related stress, 11 and injury. Injuries in particular have been found to be associated with depression in athletes. [12] [13] [14] There is also evidence suggesting that athletes may have a higher prevalence rate for eating disorders compared to age and sex matched non-athletes, 15 and that those involved in aesthetic (e.g., gymnastics) and weight-dependent sports (boxing, wresting) may be more at risk for these disorders than other sport types. 15, 16 Studies have indicated that elite athletes may also be at a heightened risk for suicide, citing possible risk factors such as injury, pressure to win, substance abuse, and a comparatively early retirement from their professional career. 17 Whilst one recent study has documented the 6-month prevalence of anxiety disorders at 8.6% and depression at 3.6% for French elite athletes from a variety of sports, 6 further investigation of the prevalence of common mental disorders in elite athletes is required to enable a clearer understanding on the mental health needs of this group.
Therefore, the aim of this study was to investigate symptom levels of common mental disorders (depression, GAD, social anxiety disorder, panic disorder, eating disorder) and general psychological distress in an elite Australian athlete population. As symptom levels vary by gender, males and females were also examined separately. An additional aim was to examine injury and relocating for sport, two of the proposed risk factors listed above, as predictors for each disorder. Based on previous research it was expected that injured athletes would be more likely to experience depressive symptoms. All other investigations were exploratory. 18 for further detail). In addition, one organisation arranged to send a text message to their athletes' mobile phones (January 2010) to indicate that they had been sent an email.
Methods

Respondents
All respondents were provided with a link to an anonymous online survey comprising the measures which they completed. The link to the survey took respondents to a web page where they were provided with information about the study (including that participation was voluntary) and where they were invited to provide consent by selecting a link "Yes, I would like to participate".
Of the 407 athletes aged 18 or more years and enrolled at the AIS at the time of recruitment, 104 elite athletes responded to the invitation to participate in the survey (25.1% response rate from this sample). A further 124 athletes from other sports organisations completed the survey. Four respondents were excluded from the sample (n = 228): two indicated they were aged under 18 years, and two indicated that they were regional or recreational athletes. Therefore, the current study presents data collected from the remaining 224 elite athletes.
Demographic and characteristics data collected included age, relationship status, current injury status, whether the athlete had relocated for sport, highest level of education and whether the athlete was currently studying. for comparison with the present study using z tests. Chi-square and t-tests were used to compare male and female respondents. In addition, linear regression was used to determine if injury (injured/noninjured) and relocating for sport (no relocation, relocated ≤ 12 months, relocated > 12 months) were predictors of symptoms of mental disorders, whilst controlling for age and gender. Table 3 presents mean symptom levels, the percentages of those meeting the criteria (caseness) for each of the mental disorders, and prior help-seeking behaviour. Just under half of respondents met criteria for at least one mental health problem, and over half had sought help from a mental health professional for personal or emotional problems. Almost half of respondents had sought help from a psychologist with many fewer consulting general practitioners (GPs). General psychological distress (K-10) scores for the present study were similar to the Australian Health Survey estimates except for females aged 18-24 years who had higher scores in the present study sample of elite athletes (z = 2.50,
Results
Linear regression models demonstrated that injured athletes had significantly higher symptoms of depression (t = 3.23, p = .001) and generalised anxiety (t = 2.26, p = .025) than non-injured athletes.
Injury and relocation were not significantly associated with meeting criteria for any other disorder.
______________________________________
Insert Table 3 about here
_______________________________________
Discussion
The present study has demonstrated that just under half of respondents in this elite athlete sample met caseness for at least one mental health problem. Approximately one in five athletes in this group were experiencing significant levels of depressive symptoms and one in four reported probable clinically significant levels of eating disorder symptoms.
Specifically, 46.4% of athletes in the present study sample (males = 38.7%, females = 53.4%) were likely cases for at least one of the mental health problems measured (general psychological distress, depression, generalised anxiety, social anxiety, panic disorder, or eating disorder). The only comparable study, in French elite athletes, 6 found a prevalence level of 16.9% (males = 15.1%, females = 20.2%) for current (< 6 months) diagnosis of any of the following: anxiety disorders (including panic attacks, agoraphobia, obsessive-compulsive disorder, GAD, and social phobia), depression, eating disorders (anorexia nervosa, bulimia, and eating disorders not otherwise specified), suicidal thoughts and attempts, psychosis, or substance abuse and dependence (including nutritional supplements, tobacco, cannabis, alcohol, doping agents, psychoactive substances). However, this may reflect the disparity in the range of mental health problems measured, as well as the different measurement methods employed (epidemiological scales vs. diagnostic interviews) between the two studies. In particular, diagnostic tests generally result in lower prevalence levels due to higher expected specificity. The authors of the French study, 6 additionally argued that they found lower than expected rates of psychopathology due to lower diagnostic rates among physicians (who assessed 38% of the athletes) compared to psychologists. Accounting for the measurement differences, the prevalence of common mental disorders in the present research and the French study, 6 Overall approximately one-quarter (males = 23.6%, female = 30.5%) of the athletes scored above the caseness cutoff score for depression indicating a possible depressive disorder. This level is similar to that reported by previous studies using the same criterion in college athletes (males = 19.2%, females = 25.6%), 3 and general college students of a similar age (males = 33.2%, female = 41.3%). 5 It is also important to note that in the present study, almost one-quarter of athletes were experiencing a current injury. Injury is considered to be a factor implicated in depression in athletes, 12 and indeed predicted depression symptoms in the present study sample with injured athletes having higher depression scores than non-injured athletes. Despite the proposed negative consequences of moving away from home, 10 relocating for sport did not predict the level of depressive symptoms in the present study sample, an encouraging finding given that over 40% of athletes in the present sample had relocated for their sport. Nevertheless, given the serious negative consequences of depressive illness, 20 the high reported depression rates found in the current study, if representative, point to a significant burden of depression symptoms that need to be addressed in young athletes. The findings also point to the need to provide appropriate psychological care for athletes experiencing injury.
Approximately one-tenth of males and one-third of females met caseness for an eating disorder in the present study. This level of caseness for females is very similar to that found in a predominantly female (89.2%) UK university sample (N = 327), 21 which reported 24.2% caseness using the same SCOFF cut point of two or more items endorsed. By contrast, a US study, 22 reported lower rates of caseness using a more conservative cut-off (≥ 3 SCOFF items) in a sample of 677 female undergraduate (13.5%) and graduate (9.3%) university students. However, data from the present study showed that caseness drops to a comparable 14.4% for female athletes when using this cut-point. The level of caseness for the elite female athletes in the present study appears to be comparable to studies conducted in university samples of females of a similar age, a finding which contrasts with a previous study which reported a higher rate of eating disorder among athletes than non-athletes 23 . Very few studies have examined the measurement of eating disorder in males using the SCOFF scale, making
comparison with the community difficult. Limited data from a study in Pakistan found a rate of 17.2%
in male medical students aged 18-25 years based on the present cut-off. 24 Normative data from a large representative community sample using the SCOFF is required.
Elevated symptoms of social anxiety were common (caseness = 14.7%) among athletes participating in the present study. This level is not dissimilar to that found in the general community, with levels of social anxiety caseness using the Mini-SPIN reported as up to 30% in a broader population sample of both male and female young university students. 25 Whilst of concern, the overall level of social anxiety observed in the present sample of athletes is not unusual for young people of this age group.
However, elite athletes are likely to have some level of exposure to the public either during competition, press conferences, or community engagement. Indeed, due to their role, young athletes report a heightened sense of social and public evaluation. 26 These demands may be highly challenging for an athlete experiencing social anxiety. Consequently, it is important to address social anxiety in athletes to improve symptoms and functioning, including the athlete's capacity to perform their sporting-related roles effectively.
Caseness for generalised anxiety disorder for athletes was recorded at 7.1% (males = 3.8%, females = 10.2%), which is comparable to the level found in the French elite athlete study (6.0%; males = 5.2%, females = 7.5%). 6 In addition, injury predicted symptoms of generalised anxiety disorder in the present sample. There is little previous research documenting this effect, the majority of studies in the area having examined trait rather than state anxiety as a predictor of injury with inconsistent findings (e.g., 27, 28 ). The present study results for generalised anxiety again emphasises the need to provide psychological care to injured athletes. One in 20 athletes met criteria for panic disorder (4.5%) and this level was broadly similar to that found in the French study using diagnosis (1.2%) and the rate of 12-month panic disorder experienced in Australian community members aged 18-65 years (2.6%). 1 In addition, one in ten athletes reported experiencing at least one panic attack or limited symptom panic attack in the past week, a finding of clear relevance to those working with athletes as well as to the athletes themselves.
Psychological distress scores from this survey were compared with those reported in the 2011-12
Australian Health Survey, 19 for those aged 18 to 24, and 25 to 34 years. The level of distress among athletes was very similar to that of their Australian peers in the general community for each distress category except females aged 18-25 years, who appeared to experience higher distress than their peers. This raises the possibility that young female athletes may be at a heightened risk for psychological distress. However, further research with a larger sample is required to investigate this effect.
The level of lifetime professional help-seeking (57.1%) for any psychological problem recorded in the present study appears to be similar to a previous study of Australian university students, 27 which found a comparable rate of formal help-seeking (51.0%) using a similar measure. However, the latter proportion was noted by the authors as being unexpectedly high and perhaps due to a bias relating to a preponderance of psychology student participants. 29 Likewise, with respect to the present study, it is important to note that previous research suggests that elite athletes may be highly accustomed to consulting with a sport psychologist for sport-related issues, 26 which may include issues such as problems with performance, rather than mental health problems such as depression or anxiety. Indeed, a substantial proportion of athletes listed "psychologist" (37.1%) as a professional they had visited; substantially fewer reported a visiting a psychiatrist (4.5%). Thus, it is possible that some athletes were reporting on experience with a psychologist for sport-related issues rather than consulting for mental health care. Our previous research has indicated that elite athletes consider a close relationship with a mental health professional a facilitator of help-seeking. 26 Therefore, it is vital that athletes have access to a mental health professional to treat personal or emotional problems in addition to sportfocused psychological assistance.
There are several limitations to this study. First, the response rate among the AIS athletes was low and the findings might not therefore be representative of all Australian elite athletes. However, the rate is not dissimilar from other widely distributed mental health surveys in this age-group in Australia (e.g., 30 ). Second, it is possible that athletes with past experience of mental health problems or current injury may have been more likely to participate, leading to a biased sample. Third, there was a lack of age-and gender-matched comparable community data for the measures employed, making it difficult to compare the prevalence of symptoms with those in the general community of young people.
Additionally, the validity of the findings may be compromised by potential differences between the comparison data and the present study sample on certain characteristics (e.g., age, sex, ethnicity).
Thus, these comparisons are preliminary and caution must be exercised in interpreting the findings.
Finally, the measures used in the present study were self-reported symptoms and represent indications of a likely or probable mental disorder. Further research using clinician ratings may provide a different assessment of the prevalence of mental health problems in elite athletes.
Conclusion
To the authors' knowledge, this is the first Australian study to systematically investigate mental disorders in young elite athletes. Just under half of participating athletes met caseness for at least one of the mental health conditions measured. Both depression and anxiety appeared prevalent, although at comparable levels to young people in the general population. However, caution must be exercised when interpreting the findings given the potential bias introduced by the self-selection of participants as well as possible differences on demographic characteristics between comparative samples.
Encouraging levels of reported help-seeking for psychological problems were found. Help-seeking from professional sources should be facilitated, particularly for injured athletes.
Practical Implications
• As in the general community, importance should be placed on improving the mental health of elite athletes.
• Athlete mental health needs to be well-supported and they should have access to mental health professionals.
• Providing mental health care for injured athletes should be a high priority. Sum (10-50)
Higher scores = higher symptom levels "During the past week, how much did the above symptoms altogether (panic and limited symptom attacks, worry about attacks, and fear of situations and activities because of attacks),
5-point Likert type
Range: 0 (no panic or limited symptom episodes) to 4 (extreme: full panic attacks occurred more than once a day, more days than not).
Sum (0-28)
Higher scores = higher symptom levels 
